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OVERALL OBJECTIVE 

1- Obtain, new results from four major epidemiologic cohorts on 
the relationship of mortality from lung cancer and other 
smoking-related causes to low levels of active smoking in 
order to assess the dose-response relationship. 
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STATEMENT OF WORK 

This is part of a major effort to critically examine the 
relationship between environmental tobacco smoke (ETS) and 
mortality. Since there is no known threshold in the dose- 
response relationship between active cigarette smoking and lung 
cancer, the EPA and others argue that ETS can plausibly cause 
lung cancer because ETS exposure is the equivalent of smoking on 
the order of 1 cigarette per day {1) . However, at the present 
time there is very little epidemiologic; data on the relationship 
between low levels of active smoking (fewer than 5 cigarettes per 
day) and mortality and the existing dose-response relationship is 
based on downward extrapolation from higher levels of smoking. 
This project will provide the low level data by analyzing four 
epidemiologic studies with respect to occasional smoking, which 
has never been separated from never smoking in existing analyses. 

A preliminary proportional hazards analysis has been done in 
which five levels of occasional smoking have been related to 
subsequent mortality in a cohort of 245/000 U.S. veterans 
followed from 1954 through 1979. There does not appear to be a 
consistent dose-response relationship between the level of 
occasional smoking and mortality from several smoking—related 
causes, including lung cancer. This suggests that there may 
indeed be a threshold (on the order of 1 cigarette per day) below 
which tobacco use is not related to mortality. Thus, it is 
important that these patterns be examined in other cohorts and in 
continued follow-up of the U.S. veterans cohort. 

RESEARCH PLAN 


_Existing data 

The following three epidemiologic cohorts in their existing form 
will be analyzed with respect to low levels of active smoking and 
mortality. In addition to the summary information below, the 
approximate number of subjects and deaths by smoking status is 
shown in Table 1 for the existing data on each cohort. The 
following smoking categories have been identified: never, 
occasional (< 1 cigarette per day), and seldom (1, 2, 3, or 4 
cigarettes per day). 

1954-73 U.S. Veterans Study 

A total of 245,321 veterans of World War 1, aged 31-84 years, who 
held Government Life Insurance Policies provided questionnaire 
information about their use of tobacco, residence, and usual 
occupation in 1954 or 1957 (2). Most of these subjects are white 
men. In January 1954 a questionnaire requesting information 
about the use of tobacco, residence, usual occupation, and 
industry of employment was mailed to about 300,000 eligible 
subjects. Usable replies were obtained from about 68%. In order 
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to increase the response rate, in January 1957 another round of 
questionnaires was mailed to 1954 nonrespondents, so that 
ultimately about 248,000, or 84% of the policy holders, 
responded. 

They were followed for survival from January 1, 1954 through 
September 30, 1980 (3)- Survival status of the subjects through 
1969 was determined from the life insurance claims and death 
notices filed with the Veterans Administration (VA) in connection 
with those claims. Survival status of the subjects was 
determined through September 1980 by means of the VA Beneficiary 
Identification and Records Locator Subsystem, which records the 
fact of death from death notices received by the VA. 

Methodologic evaluation indicates that the fact of death is known 
to the VA for 97% of World War I veterans. 

Causes of death were obtained from those VA claims folders which 
contained copies of death certificates along with the death 
notices. Otherwise, copies of death certificates were obtained 
from the appropriate state vital records office. The underlying 
cause of death was coded from the death certificates for 97% of 
all deaths by trained nosologists according to the International 
Classification of Diseases, Seventh Revision. All the above 
veterans cohort data are on a data tape that we have obtained 
from the National Cancer Institute (NCI) in order to conduct our 
own analysis. 

The follow-up period for the U.S. veterans cohort has been 
defined to be from January 1, 1954 through December 31, 1979, 
because follow-up for 1980 may have bean somewhat incomplete. 
Proportional hazards analysis has been done for all causes, all 
cancer, lung cancer, and all cardiovascular diseases (CVD) using 
procedures described in a related paper (4). Preliminary results 
have been obtained for mortality relative risks as a function of 
six levels of occasional use of tobacco compared with never using 
tobacco, as presented in the Appendix Paper. 

1971-92 NHANES T Eoidemin1og ic Follow-up Study fNHEFS \ 

The NHANES I Epidemiologic Follow-up Study (NHEFS) is a 
prospective cohort study based on the National Health and 
Nutrition Examination Survey {NHANES I) conducted by the National 
Center for Health Statistics (NCHS) on a representative sample of 
the civilian noningtitutionalized population of the United States 
(5-7). The size and scope of these data provide a unique 
opportunity to examine etiologic relationships in a large, 
heterogeneous national population. 

For 11,348 persons (4,479 males and 6,869 females) aged 25-74 
years extensive diet and nutrition data were collected during 
1971-74 using food frequency and 24-hour recall questionnaires 
(6). One master file for this cohort was created by linking 
together 1971-74 nutrition and medical history data, 1982-84 
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follow-up interview data, and follow-up death data through 1987 
on 10,874 persons. Follow-up through 1992 has just become 
available and will be incorporated into the master file (7) . The 
underlying cause for each death was coded by NCHS following the 
rules of the Ninth Revision of the International Classification 
of Diseases (ICD9). 

Cigarette smoking data in 1971-74 were obtained on only 3,854 
persons in the cohort. Lifetime cigarette smoking histories were 
obtained for 9,602 persons in the 1982-84 follow-up interview, 
including a proxy interview with a spouse or other informant for 
most of those who had died. Using both the 1971-74 and 1982-84 
data, cigarette smoking histories were available on 10,128 
persons (90% of the cohort)- Because of the retrospective nature 
of the cigarette smoking histories on most of the subjects, there, 
is concern about the accuracy of results involving smoking 
variables in this cohort. However, it has been demonstrated that 
the conventional relationships between active smoking and 
mortality are reproduced quite well in this cohort (8) . For 
those persons who supplied smoking information in 1971-74 and 
1982-84, classification errors were on the order of 5-10% (9). 

1976-92 NHANE.S TT Fo1.]o«-up Study 

The NHANES II Follow-up Study is a prospective cohort study based 
on the 1976-80 National Health and Nutrition Examination Survey 
conducted by NCHS on a second representative sample of the 
civilian noninstitutionalized population of the United States, 
using the same methodology as for NHANES I (10,11) . For 10,450 
persons (4,928 males and 5,522 females) aged 25-74 years 
extensive lifestyle and dietary data were collected during 1976- 
BO using food frequency and 24-hour recall questionnaires. 

One master file for this cohort will be created by linking 
together 1976-80 lifestyle, dietary, and medical history data, 
with passive mortality follow-up data through 1992 that will soon 
become available (11). The underlying cause for each death was 
again coded by NCHS following the rules of the Ninth Revision of 
the International Classification of Diseases (ICD9). Cigarette 
smoking data were obtained prospectively in 1976-80 on all 
persons in this cohort, so it does not have the retrospective 
aspect of NHANES I. 


XL,_Proposed .follow-up 

The following epidemiologic cohort will be followed beyond its 
existing follow-up period and the additional follow-up data will 
be analyzed with respect to low levels of active smoking and 
mortality. In addition to the summary information below, the 
approximate number of subjects and deaths by smoking status is 
shown in Table 2 for the projected follow-up through 1994. 
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1380-34 d.S. Veterans Study 

Additional results from the C.S. veterans cohort can be obtained 
by conducting follow-up from 1980 through 1994. This will 
increase the total number of deaths among occasional smokers from 
8,500 to 13,000. Dr. Aaron Blair of NCI has indicated that it 
Should be possible for NCI to release the full data file to me in 
order to conduct the follow-up of about 18,000 never and 
occasional smokers who were alive as of 1980 but who now are 
almost all deceased. The exact details' of the data release will 
be worked out with Dr. Blair once this research project is begun. 

The follow-up procedures will primarily rely on national death 
data bases such as the Social Security Death Index, the National 
Death Index, and related sources. The social security number is 
available on the veterans for matching purposes. Computerized 
death records or equivalent information from death certificates 
will be obtained for deaths identified in the national data 
bases. 


XIX. _Potential addi tional cohort 

once this project is underway, it may also be possible to follow i 
a second epidemiologic cohort beyond its existing follow-up 
period and to analyze this cohort with respect to low levels of 
active smoking and mortality. In addition to the summary 
information below, the. approximate number of subjects and deaths j 
by smoking status is shown in Table 3 for the projected follow-up 
through 1994. A separate budget will be submitted at a later 
date for research involving this cohort. 

196Q-94 ACS Cancer Preventio n Study (CPS II in California 

The original American Cancer Society (ACS) Cancer Prevention 
Study (CPS I) of one million Americans, from 25 states was a 
prospective epidemiologic cohort study begun in October 1959 and 
is described in detail elsewhere (12-14). CPS I used 68,000 ACS 
volunteer researchers in 25 states to distribute and collect 
questionnaires from friends, relatives, and others with whom they 
would expect to be in contact with for 6 years. A total of 
1,078,000 men and women were enrolled, including 118,094 
Californians (51,343 men and 66,751 women). The four-page 
confidential questionnaire contained data on many factors 
suspected as being related to cancer, such as, family history of 
disease; medical history; smoking, drinking, and diet; use of 
drugs and medicines; occupational history; and environmental 
exposures. In 1961, 1963, 1965, and 1972, the subjects were 
asked to complete a short questionnaire regarding changes in 
smoking habits and health status (15-16). 

The subjects were followed annually through September 1965 and 
follow-up was begun again in 1971, with 98% traced through 
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September 1971 and 93% through September 1972. ACS secured death 
certificates from state health departments for those known dead. 
However, there were difficulties in distributing the 1972 
questionnaire and only 75% of survivors returned it. The 
follow-up in general was terminated in 1972 because tracing 
became increasingly difficult due to movement and/or death of the 
researchers and subjects. 

With cooperation from ACS, a 1990 feasibility study on a 0.3% 
sample of California CPS I subjects was conducted at UCLA which 
showed that it was possible to successfully locate a large 
portion persons beyond 1972. Follow-up was then conducted by us 
on all 118,094 California CPS I subjects. Several matchings were 
done of the entire California CPS I alphabetized master file with 
the 1970-94 California death file, which contains 5 million 
names. Matches were evaluated based on the following variables 
available on most subjects: last name, first name, middle 
initial, marital status, spouse's initials, sex, race, birth 
year, birth month, country of birth, county of residence, and 
initial health status. 

In order to confirm cohort members as being still alive, several 
requests for drivers license (DL) information were sent to the ; 
California Department of Motor Vehicles (DMV) for those persons 
not known to be dead and matches were established based on name, 
sex, date of birth, height, weight, and spouse's address. Also, 
additional sources of follow-up have been selectively used: the 
Social Security death index, voter registration records, 
telephone directories, property ownership records, and national 
name and address files* 

Most deaths through 1994 have now been identified, and we 
consider the follow-up date at the moment to be December 31, 

1989, representing 35 years of follow-up. Thus far 83% of 
subjects have been confirmed alive or dead through 1994. Of 
subjects not yet located about 2% were lost before 1972, 5% have 
an incomplete name and cannot be followed beyond 1972, and 10% 
are still under investigation. 

1972-94 ACS. Cancer Prevention Study (CPS 1) _ in Selected States 

The full data file for CPS I contains 1960-72 follow-up 
information on 1,078,000 subjects (468,000 men and 610,000 women) 
from 25 states, including 118,094 Californians. We will obtain 
this file from Dr. Clark Heath at ACS and develop a follow-up 
arrangement similar to the one currently in place for the 
California CPS I subjects. We will select samples of those 
subjects who had the smoking status of never, occasional, 1-9 not 
inhaled, or 1-4 cigarettes per day, as defined by special coding, 
with sample sizes estimated in Table 3 below. These samples will 
include about 6,000 males and 10,000 females, primarily from 
selected states with a large number of CPS I subjects where 
individual computerized death records are available, such as. 
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Illinois, Pennsylvania, New York, and Ohio, in addition to 
California. 

The follow-up procedures will be somewhat similar to those 
described above for the CPS I cohort in California, except that 
primary reliance will be on national death data bases such as the 
Social Security Death Index, the National Death Index, and 
related sources- Computerized death records or death certificate 
copies will be obtained from the selected states for deaths 
identified from the national data bases. 


XY-._Analysis 

Cox proportional hazards models (17-18) and age-specific survival 
analyses (19) will be used to analyze the various categories of 
low levels of active, smoking relative to persons who never 
smoked. This will be done for all causes of death, lung cancer 
(ICD9 162), all cancers (ICD9 140-208), and all cardiovascular 
diseases (ICD9 390-459), as well as for other selected causes. 

It will be possible to control for key independent variables were 
appropriate, as has been done in our previous analyses (5). The 
relative risk (RR) and 95% confidence interval (Cl) will be 
calculated for many useful categories. The findings will be 
examined separately and combined and overall conclusions will be 
reached based on the results found. 
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Table 1. Proposed cohorts to be analyzed with respect to low levels of 
active smoking. Approximate number of subjects and number of 
deaths from all causes are shown, but all numbers are subject to 
refinement. 


Existing data t o be analyzed 



Smoking status 



Icisaxe ties /day). 

Malas 

U.S. veterans 

Never 



Occasional (<1 

cig) 

NANES I 

Never 


(NHEFS) 

Occasional {<1 
1,2,3,4 cigs 

cig) 

NANES II 

Never 



Occasional (<1 
1,2,3,4 cigs 

cig) 

Females 

NANES I 

Never 


(NHEFS) 

Occasional {<1 
1,2,3,4 cigs 

cig) 

NANES II 

Never 



Occasional (<1 
1,2,3,4 cigs 

cig) 


Follow-up 

oeriod 

Number of 
subjects 

Number of 

1954-79 

44,500 

27,000 

19S4-79 

14,500 

8,500 

1971-92 

1,000 

500 

1971-92 

40 

20 

1971-92 

120 

60 

1976-92 

1,300 

500 

1976-92 

50 

20 

1976-92 

150 

60 


1971-92 

3,300 

1, 000 

1971-92 

60 

20 

1971-92 

200 

70 

1976-92 

3,000 

700 

1976-92 

50 

10 

1976-92 

150 

40 


Table 2. Proposed cohort to be followed through 1994 and then analyzed 

with respect to low levels of active smoking. Approximate number 
of subjects and number of deaths from all causes are shown, but 
all numbers are subject to refinement. Follow-up is conditioned 
upon final receipt of necessary cohort data from NCI. 


Proposed follow-up and analysis 


Cigarette 

sm o king -status 


Follow-up 


Number of 

subjacts 


Number of 


Ijalas 


U.S. veterans Never 

Occasional (<1 cig) 


1980-94 17,500 13,000 

1980-94 6,000 4,500 
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Table 3. Potential cohort to be analyzed with respect to low levels of 
active smoking. Approximate number of subjects and number of 
deaths from all causes are shown, but all numbers are subject to 
refinement. Smoking status to be defined by special coding. 
Analysis and follow-up is conditioned upon approval and 
cooperation of ACS. 


Existing data to be analyzed 



Smoking status 

Follow-up 

Number of 

Number of 

Cohort 

fcigaxe.ttes/day) 

period__ 

subjects 

deaths_ 

Males 





CPS I in 

Never 

1960-94 

11,000 

6,600 

California 

Occasional 

1960-94 

250 

150' 


1-9 cigs not inhaled 

1960-94 

3, 000 

1,800 


1 , 2 , 3,4 cigs 

1972-94 

300 

150 

Females 





CPS I in 

Never 

1960-94 

40,000 

20,000 

California 

occasional 

1960-94 

500 

250 


1-9 cigs not inhaled 

1960-94 

2,000 

1,000 


1,2,3,4 cigs 

1972-94 

500 

200 

Proposed fol low- 

:,up and, analysis 





Cigarette 

Follow-up 

Number of 

Number of 

Cohort 

smoking status 

oeriod 

Subjects 

deaths 

CPS I in 

Never 

1960-94 

2,000 

1,200 

key states 

Occasional 

1960-94 

1,000 

600 


1-9 cigs not inhaled 

1960-94 

2,000 

1,200 


1,2,3 ,4 cigs 

1972-94 

1,200 

600 

Females. 



- 


CPS I in 

Never 

1960-94 

4,000 

2,000 

key states 

Occasional 

1960-94 

2,000 

1,000 


1-9 cigs not inhaled 

1960-94 

2,000 

1,000 


1,2,3,4 cigs 

1972-94 

2,000 

800 
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GENERAL PROCEDURES 


1. Develop plan and methods for completion of specific aim. 

2. Obtain human subjects approval, if necessary. 

3. Obtain necessary data set(s) and documentation if they 
already exist. 

4. Collect data according to plan if it does not already exist. 


5. Analyze data according to plan and carefully assess quality 
of data and results. 

6. Prepare results in the form of a scientific paper that may 
be submitted for publication: Introduction, Methods, 
Results, Discussion. 

7. Prepare documentation and summary data set that can be used 
by designated others for reanalysis and prepare summary of 
results that can be used for presentation. 


BUDGET 


ganexal,,CondiLian£...aiid jCoaaidaxaiJLQiia 

Since the scope of the research is large and diverse, only an 
approximate estimate of time and expenses can be made. 

Availability of some of the underlying data needs to be 
finalized. 

In order to maintain a high degree of quality control. Dr. 

Enstrom will devote substantial time to the project. 

Much of the methodology fox the research done for this project 
can be used for the additional proposed research on passive 
smoking to be funded by the Center for Indoor Air Research. 

The most appropriate means of funding needs to be determined, but 
an unrestricted gift to Dr. James £. Enstrom / UCLA with mutual 
understanding/trust would minimize University restrictions and 
eliminate overhead costs. 

Independence of investigator and right to publish. 

Sufficient resources to mount a strong research program. 
Reasonable consideration of long term commitment. 

Regular progress reports, final reports, and/or publications. 
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Estimated Time. Period and Budget to Condi;ct. Research 

The follow-up and analyses proposed in Tables 1 and 2 can be done 
in two years at a direct cost of $150,000, with most analyses on 
existing data completed in one year. The additional follow-up 
and analysis of the CPS I study will require a separate budget 
estimate later. Unexpected difficulties could cause delays. 


EarsonneX 

James E Enstrom, Ph.D., Principal Investigator-- 

Epidemiologist will be responsible for the organization, 
direction, and completion of all aspects of the research 
including data acquisition, follow-up procedures, statistical 
analysis, and preparation of publications. He will assist with 
other aspects of the project whenever necessary. 

Michael Succar, B.A., Programmer/Analyst will responsible for the 
day to day activities of this study, including most aspects of 
the mortality follow-up as. described in the research plan. He 
will collect, edit, and process follow-up data and will assist 
with data analysis. He will work under direct supervision by Dr. 
Enstrom. 

Betty Isbell, Researcher/Tracer is an expert in long-term follow¬ 
up with familiarity with national data bases such as the Social 
Security Death Index.. She will trace those persons who are not 
located through computerized death matches. 


Supplies and Expenses 

The budget provides for telephone, standard office supplies, 
mailing expenses, and duplicating expenses necessary for 
mortality follow-up and general conduct of this project. 

Social Security Death Index will be used as a primary source to 
obtain follow-up death information on cohort members. Death 
files from California and selected states will be 
accessed/purchased as needed for death follow-up. The National 
Death Index (NDI) will be used on a selective basis. Death 
certificates will be purchased on a selective basis. 

Computer time and ancillary services provide for key entering 
follow-up information into the computer, for doing record 
linkages of the major files, and for conducting general data 
processing and statistical analysis. These expenses are 
relatively low because of the extensive use of our own IBM-PC and 
because the UCLA Office of Academic Computing has a reduced rates 
for campus users. 
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Budget Justification 

The budget is extrapolated to the extent possible from our 
previous follow-up work on several cohorts in California and 
makes use of our 20+ years of experience in conducting 
epidemiologic studies. This includes special access to several 
of the follow-up sources described above and use of many computer 
programs already developed to process, match, and analyze these 
follo-w-up sources- The time period for the study is based on 
making optimal and economical use of these sources and using 
automated computer record linkages for identifying most deaths 
and current addresses. 

The relative economy of our proposed project can be seen from the 
following comparison. The original follow-up of the 118,000 
California CPS I subjects described above identified about 20,000 
deaths through 1972 and this required the effort of 6,800 
volunteer researchers working on a part-time basis over a 13 year 
period plus extensive coordination and data processing by the 
state and national ACS offices. The proposed study will involve 
less than two full-time persons working for two years to identify 
about 18,000 deaths. Furthermore, we are able to make use of 
very costly studies with only a 6mall addition to the time and 
effort already expended on these studies. The U.S. veterans, CPS 
I, and NHANES studies are each multimillion dollar undertakings 
that have been conducted with varying degrees of activity over 
periods of at least 20 years. 

If this study was done in the conventional way the costs would be 
much greater than those in the proposed budget. For instance, if 
the National Death Index was used for identifying potential 1980- 
94 U.S. veteran deaths'", the cost would be about 24, 000 subjects x 
15 years x 50.15 per subject-year - $54,000. To confirm the 
deaths and obtain underlying cause of death, the normal 
procedure, as used by NCI in the above study, would be to 
purchase individual death certificates. This would cost 18,000 
deaths x average $8.00 per death = 5144,000. These items alone 
total about 5200,000 and they do not include any data collection 
or processing costs connected with 24,000 subject records and 
18,000 death records. 

However, I believe innovative tracing techniques can be used in 
this study involving Social Security Death Index and other 
national data bases and summary death records can most likely be 
obtained instead of actual death certificate copies. If there 
are no complications, I believe death information can be obtained 
at the rate of about $3.00 per subject x 24;000 subjects — 
$72,000. This type of economy will make it possible to complete 
the entire project for about $150,000. However, if data records 
cannot be obtained instead of death certificates, there will be 
additional cost or analyses will have to be limited to all causes 
of death. 


Source: https://www.industrydocuments.ucsf.edu/docs/ffpk0000 
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MORTALITY PATTERNS AMONG U.S. VETERANS WHO SMOKE OCCASIONALLY: 

A PRELIMINARY ANALYSIS 


James E. Enstrom, Ph.D., M.P.H. 
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University of California 
Los Angeles, CA 90024 


January 24, 1996 


ABSTRACT 

The relationship smoking-related mortality to five levels of 
occasional smoking is examined in a cohort of 245,000 U.S. 
veterans followed from 1954 through 1979. Proportional hazards 
regression analysis has been used to compare men who used tobacco 
occasionally with those who never used tobacco with respect to 
mortality from several causes of death. There does not appear to 
be a consistent relationship between the level of occasional 
smoking and mortality. This suggests that there may indeed be a 
threshold below which tobacco use is not related to total 
mortality. The nature of the relationship with lung cancer is 
harder to classify because of large statistical fluctuation, but 
there is no clear dose-response. These patterns need to be 
examined in other cohorts. 
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INTRODUCTION 

To test the relationship between very low levels of tobacco 
consumption and mortality among men in America we have analyzed 
the data from one of the largest U.S. prospective epidemiologic 
studies that has measured the relationship between mortality and 
smoking, the U.S. veterans study (1), 

METHODS 

1954-79 U.S. V eterans Study . A total of 245,321 veterans of 
World War I, aged 31-84 years, who held Government Life Insurance 
Policies provided questionnaire information about their use of 
tobacco, residence, and usual occupation in 1954 or 1957 (1). 

Most of these subjects are white men. In January 1954 a 
questionnaire requesting information about the use of tobacco, 
residence, usual ocrupation, and industry of employment was 
mailed to about 300,000 eligible subjects. Usable replies were 
obtained from about 68%. In order to increase the response rate, 
in January 1957 another round of questionnaires was mailed to 
1954 nonrespondents, so that ultimately about 248,000, or 84% of 
the policy holders, responded. 

They were followed for survival from January 1, 1954 through 
September 30, 1980. Survival status of the subjects through 1969 
was determined from the life insurance claims and death notices 
filed with the Veterans Administration (VA) in connection with 
those claims. Survival-status of the subjects was determined 
through September 1980 by means of the VA Beneficiary 
Identification and Records Locator Subsystem, which records the 
fact of death from death notices received by the VA. 

Methodologic evaluation indicates that the fact of death is known 
to the VA for 97% of World War I veterans. 

Causes of death were obtained from those VA claims folders which 
contained copies of death certificates along with the death 
notices. Otherwise, copies of death certificates were obtained 
from the appropriate state vital records office. The underlying 
cause of death was coded from the death certificates for 97% of 
all deaths by trained nosologists according to the International 
Classification of Diseases, Seventh Revision. All the above 
veterans cohort data are on a data tape that we have obtained 
from the National Cancer Institute in order to conduct our own 
analysis {2>. 

We have analyzed the U.S. Veterans cohort using Cox proportional 
hazards regression to determine the death rate ratio for persons 
who used tobacco occasionally compared with persons who never 
used tobacco. The follow-up period for the U.S. veterans cohort 
has been defined to be from January 1, 1954 through December 31, 
1979, because follow-up for 1980 may have been somewhat 
incomplete. Analysis has been done for all causes, all cancer, 
lung cancer, and all cardiovascular diseases (CVD). 

RESULTS 

Table 1 shows the results for U.S. veterans of mortality relative 
risks as a function of six levels of occasional use of tobacco 
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compared with never using tobacco. There is no dose response 
relationship in relative risk between level of occasional use and 
mortality from all causes, all cancer, lung cancer, or all 
cardiovascular diseases. The highest level of occasional use 
(current for 40+ years) shows a slightly elevated relative risk 
that corresponds roughly to the risk for former smokers of 1-9 
cigarettes per day. 

The results of this study, if shown to be true in other cohorts, 
may reveal a threshold below which tobacco smoking does not 
increase the total death rate above that among never smokers. 
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Table 1. 


Relative risk of death (RR) and 95% confidence interval (Cl) by decade among 1954-57 
current cigarette smokers compared with 44,504 men who never used tobacco regularly based* 
on proportional hazards model among male U.S. veterans for selected causes of death. ' 

Relative, risk.(95% .Cl) * 


Level of use 

All causes 

A11 cancer_ 

..Lung cancer . 

All CVD_ 

Occasional past 

1.00 (0.98-1.03) 

1,03 

(0.97-1.09) 

1.12 

(0.88-1.42) 

0.99 (0.96-1.02) 

& current: total 

[35,198] 


[5,642] 


[341] 

[22,617] 

(N=14,489,D=8,428) 





(D=89) 


Occasional past: 

1.01 (0.98-1.04) 

1.04 

(0.96-1,12) 

1.03 

(0.75-1.41) 

1.00 (0.96-1.04h 

total 
(N-7,930) 

[31,511] 


[5,038] 


[297] 

[20,273] 

Occas current: 

0.88 (0.75-1.04) 

0.74 

(0.48-1.14) 

1.58 

(0.50-4.97) 

0.85 (0.69-1.04) 

1-9 years 
(N-4 4 7) 

[26,976] 


(4,290) 


[255] 

[17,368] 

Gecas current; 

0.90 (0.75-1.04) 

1.01 

(0,78-1.32) 

0.76 

(0.24-2.40) 

0.85 (0.74-1.05) 

10-19 years 
(N=94 6) 

(26, 976] 


[4,327] 


[255] 

[17,456] 

Occas current: 

0.89 (0.81-0.99) 

0.91 

(0.72-1.16) 

1.47 

(0,69-3.12) 

0.80 (0.70-1.04) 

20-29 years 
(N=897) 

[27,226] 


[4,337] 


[259) 

[17,503] 

Occas current: 

0,98 (0.93-1.04) 

1.03 

(0.90-1.18) 

1.11 

(0.65-1.90) 

1.01 (0.94-1.08) 

30-39 years 

[28,106] 


[4,485] 


[266] 

[18,113] 

(N=2, 107) 







Occas current: 

1.07 (1.02-1.13) 

1.08 

(0,94-1.23) 

1.34 

(0.79-2.25) 

1.06 (1.00-1.14) 

40+ years 
(N-l,929) 

[28,251] 


[4,488] 


[267] 

[18,205] 

Former use: 

1.08 (1.03-1.13) 



1.35 

(0.89-2.03) 

1.04 (0.98-1.10) 

1-9 cigs/day 
(N=3,407) 

(28,994] 




[277] 

[18,630) 

Current use: 

1.26 (1.22-1.30) 



3.58 

(2.87-4.45) 

1.21 (1.16-1.26) 

1-9 cigs/day 

[31,173] 




[370] 

'[19, 966] 


(N=6,671) 
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